Coronary artery disease is the most common form of heart disease and the single most important cause of premature death in the developed world. 1 Surgical management of Ischaemic heart disease (IHD) is coronary artery bypass graft surgery (CABG), which can be performed either under cardiopulmonary bypass (CPB) or by using offpump technique. Impairment of pulmonary function after CABG is one of the most common complications in the early post-operative period. 2 Sternotomy, pleurotomy with opening of the pleural space, harvesting of internal mammary artery and pain may lead to deterioration of postoperative pulmonary function. In addition, the incidence of concurrent chronic lung disease is higher in the age group of patients who require revascularization of the myocardium. Combined these two factors indicate a need for documentation of pulmonary function pre-and postoperatively. .3
Surgical management of Ischaemic heart disease (IHD) is coronary artery bypass graft surgery (CABG), which can be performed either under cardiopulmonary bypass (CPB) or by using offpump technique. Impairment of pulmonary function after CABG is one of the most common complications in the early post-operative period. 2 Sternotomy, pleurotomy with opening of the pleural space, harvesting of internal mammary artery and pain may lead to deterioration of postoperative pulmonary function. In addition, the incidence of concurrent chronic lung disease is higher in the age group of patients who require revascularization of the myocardium. Combined these two factors indicate a need for documentation of pulmonary function pre-and postoperatively. .3 Coronary revascularization procedure is done usually through median sternotomy incision and for this; impairment of pulmonary function is one of the most significant post-operative complication of CABG. 4 For revascularization, emphasis is given over internal mammary artery (IMA) graft. The mediastinum and thoracic cavity are traumatized more with IMA than with reverse saphenous
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vein graft (RSVG) procedure. Indeed, some reports have found that IMA patients have worse pulmonary functions than the RSVG patients in the postoperative period. 5 Basal atelectasis develops early during anaesthesia and may persist in the postoperative period. After surgery both respiratory muscles weakness and reduced, uncoordinated rib case expansion contribute to the restrictive ventilatory defect following median Sternotomy. Post-operative pain may cause hypo-ventilation and insufficient cough, leading to retention of airway secretions and aggravation of the impaired lung function. 6 General Anaesthesia is the most commonly used anaesthetic technique and is considered the gold standard for CABG, performed either on-pump or off-pump. Within the last few years, however, high thoracic epidural analgesia (TEA) as an adjunct to General Anaesthesia has become more prevalent and has been shown to have potentially benefited in patients with coronary artery disease. Potential advantage of TEA include thoracic sympathicolysis with subsequent improvement of coronary perfusion ,decrease heart rate, decrease endogenous stress response and reduced risk for pre-operative myocardial ischemia . Furthermore improved post-operative pulmonary function, additionally post-operative pain management is facilitated by continuous epidural application of analgesia; such effective pain management improves early post-operative mobilization & recovery. 7 The epidural analgesia is an important adjunct to immediate extubation because the intraoperative anesthesia requirements are less and analgesia optimized. The potential benefits of early extubation include cost savings, lowered nursing dependency, reduced airway and lung trauma, improved cardiac output and renal perfusion with spontaneous respiration. 8 Pulmonary function is preserved in patients receiving TEA, probably as a result of several factors, which include superior analgesia (allowing the patient to cooperate more fully with physiotherapy), the avoidance of parenteral opoids and their mood altering effects ,and the inhibition of bulbosplanchnic afferent nerve fibers. Maximal inspiratory lung volumes are approximately 30% larger in patients receiving TEA. Patients receiving TEA have 250-300ml of reserve lung volume. This volume increases the respiratory reserve and decreases the incidence or duration of atelectasis or pulmonary infection. 9 It has been found in several studies that pulmonary function is better preserved in offpump coronary artery bypass surgery are with TEA adjunct to GA than GA alone.
In our country, no study has yet been performed. This study was undertaken to see the postoperative lung function after off-pump coronary artery bypass graft surgery with or without thoracic epidural analgesia
Methods:
Patients: 60 patients who were undergoing elective Offpump Coronary Artery Bypass Graft Surgery were randomized to receive Thoracic Epidural Analgesia & G/A in group-I(30 patients) and only G/A in group-II (30 patients).Patients associated with with valvular diseases, congenital cardiac anomaly, urgent CABG and re-exploration, associated other systemic (eg. hepatic, renal, chronic pulmonary) dysfunction were excluded from the study.
Demographic data, clinical parameter including risk factor for CAD were noted. Pulmonary function was done in pre and post operative periods.
Procedure and effect of Thoracic Epidural Analgesia:
All patients were premedicated Tab. Lorazepam 1 mg at bed time day before operation. On the arrival in the operation theater, intravenous cannulation and direct blood pressure monitoring using radial arterial catheterization was established in both groups. In the group-I (study group), a side holed multiport epidural catheter was inserted at the level of T1-2 or T2-3 interspaces in the morning on the day of surgery under local anesthesia using midline approach at right lateral decubitus position with the loss of resistance or hanging drop technique. The catheter was directed cephaled and advanced 3-4 cm into the epidural space. The initial bolus dose of 0.25% bupivacaine 10 ml 15 min before surgery was given through epidural catheter followed by continuous epidural infusion with 0.25% bupivacaine will be maintained during operation at 8 ml / hr and post-operatively will be continued at 3-4 ml/hr up to 72 hours. Sensory block was determined bilaterally using loss of warm-cold sensation as well pinprick discrimination. In both groups general anaesthesia was induced with fentanyl 10 microgram/kg IV and with propofol 1.5 mg/kg IV.
Statistical Analysis: Data were collected by personal interview and hospital records. The collected data were complied and a data file was constructed. This data were analyzed by unpaired student t test and Chi square test (X 2 ) using SPSS (Statistical Program for Social Science). The analyze data were presented by crossing of variables in the form of tables and graph etc. A p value equal to or less than 0.05 was considered significant. Total operation time in group-I was 291.0±18.0 minutes and in group-II was 291.5±15.6 minutes. There was no significant differences were found statistically in between groups. Total ventilation time in group-I was 6.4±1.0 hours and in group-II was 10.1±1.8 hours respectively which was statistically significant (p<0.05) . 
Table-VII ABG results in both groups of study population
This table shows the spirometry results of two groups of patients during their whole study period. The results of FVC and FEV1 in the preoperative period, two months and three months follow-up period were found not significant but in the 7 th Post operative day and first month follow-up FVC and FEV1 were found statistically significant in between groups (p<0.05). FEV1/FVC ratio was not statistically significant all over the study period in between groups.
This table has shown that PaO 2 on preoperative period, On arrival at ICU, half an hour before extubation and in 6 th Post-operative day was found statistically not significant in both group. But half an hour after extubation, 1 st Postoperative day and 2 nd Postoperative day PaO 2 was found statistically significant in both groups. PaCO 2 on preoperative period, on arrival at ICU, half an hour before extubation, 2 nd post-operative and in 6 th Post-operative day was found statistically not significant in both group but half an hour after extubation and 1 st Post-operative day it was found statistically significant in both group and SPO 2 was found statically not significant all over the study period in both study group. This table shows X-ray chest P/A view of both group of patients in preoperative period and was found not statistically significant. But on the Post-operative follow-up periods there were significant difference found in both group of patients. This table shows early post operative pulmonary complications in both study groups of patients. These are Pleural effusion, pneumothorax and atelectasis. There was only one patient in group-I with pleural effusion. But in group-II, two patients were with pleural effusion, one patient with pneumothorax and four patients with atelectasis were found. There was statistically significant differences in both group of patients(p<0.05).
Discussion:
The patients in both groups of this study are similar and comparable as per as demographic and base line clinical parameters. Preoperative anf postoperative Spirometry was done in both groups of patients to compare pulmonary function between the two groups. FVC and FEV1 were found significantly different in group-I than group-II, on seventh post operative day and one month follow up period, which was similar to the study done by Stenseth et al. 6 Arterial blood gas (ABG) was analyzed in both groups of patients preoperatively, on arrival at ICU, half an hour before extubation, half an hour after extubation and in the 1st POD, 2nd POD and the 6th Post-operative day. Significant difference was found in PaO2 and PaCO2 half an hour after extubation, 1st Post-operative day and 2nd Postoperative day. These findings were closely resembles the findings of Bakhtiary et al. and Tenling et al. 7, 10 Post operative hospital stay in days in both groups of patients was observed. There was statistically significant differences in respect to hospital stay in days between groups. Post operative CXR revealed significant pulmonary complication like pleural effusion, pneumothorax and atelectasis occurred in group-II, which was statistically significant and was similar to the study done by Tenenbein et al. 11
Study limitations: There are a number of limitations with our data & results.
Conclusion:
It can be concluded that Thoracic Epidural Analgesia (TEA) in combination with General Anaesthesia (GA) in Off-pump Coronary Artery Bypass (OPCAB) graft surgery is a safe procedure, which may lead to a better pain relief and improve the ability to cough by a greater expiratory muscular strength as well as better preservation of post-operative pulmonary function.
